This paper uses microdata from the German Socio-Economic Panel Study (GSOEP) to analyse the importance of precautionary saving under income uncertainty. In a cross-section of households, wealth in 2002 is regressed on alternative measures of income uncertainty. In addition to the usual controls, risk aversion is also taken into account. When using net financial wealth, precautionary saving is statistically significant and economically quite important. Precautionary net financial wealth is estimated to make up, on average, around 20% of total aggregate net financial wealth. Unlike net financial wealth, housing wealth is not used as a buffer stock against income uncertainty, the most likely reason being its illiquidity in Germany. Not controlling for risk aversion leads to an overestimation of precautionary wealth. This result contradicts the findings of Fuchs-Schündeln and Schündeln (2005) who suggest that, owing to self-selection, not controlling for risk aversion results in a significant reduction in aggregate precautionary wealth holdings.
Introduction
This paper investigates the importance of precautionary saving against income uncertainty in Germany. This was a recurring cause of debate when the German household saving ratio increased between 2000 and 2005 despite a weak income trend (Deutsche Bundesbank 2005) . One explanation for this phenomenon is greater caution on account of the difficult situation on the labour market at that time. Of course, apart from income uncertainty there are additional reasons for precautionary saving: uncertain lifetimes, uncertainty over expenses for medical care, family risks such as divorce or uncertainty over the need for greater pension provision. However, those kinds of precautionary saving cannot be modelled with the available data. The literature on precautionary saving provides contradictory views on the importance of precautionary saving against (uninsurable) income uncertainty. Theoretical intertemporal models of saving based on simulations indicate potentially high levels of precautionary savings; see, for example, Skinner (1988) , Zeldes (1989) and Caballero (1991) . However, the results of econometric models based on microdata are rather mixed. This can be attributed to the various sources of data and empirical methodologies used as well as country-specific differences.
For Germany, only recently have a few empirical studies on precautionary household saving been published: Essig (2005) , Schunk (2007) , Fuchs-Schündeln and Schündeln (2005) and Fuchs-Schündeln (2007) . The first two papers are based on the SAVE data set from the Mannheim Research Institute for the Economics of Aging (MEA) while the latter two papers use German Socio-Economic Panel (GSOEP) data provided by the German Institute for Economic Research (DIW).
My approach to testing the theory of precautionary saving is based on the original work by Carroll and Samwick (1998) and takes up the analysis by Fuchs-Schündeln and Schün-deln (2005) . In order to gauge the significance of precautionary saving against income uncertainty, they estimate cross-section regressions of financial wealth on a measure of income risk. However, in contrast to this paper, they use estimated household wealth in 2000 and only a civil service dummy as a measure of income uncertainty. My paper innovates by utilising the provision of wealth data in GSOEP for the year 2002, using alternative measures of income risk and wealth and employing a risk aversion variable, which was provided in GSOEP for the first time for the year 2004, as an additional regressor. The inclusion of a well-measured risk aversion variable is important, as otherwise the estimation of precautionary saving may be biased, though the direction and the size of the bias are not clear.
If net financial wealth is chosen as a measure of wealth, there is statistical evidence of precautionary saving on a scale that is economically important. This is consistent with the difficult situation on the labour market in 2002. According to my estimates, precautionary wealth makes up, on average, about 20% of total net financial wealth. Unlike financial wealth, housing wealth, owing to its illiquidity, does not appear to be used as a buffer against income shocks. These are the main results of my work. They confirm those of Fuchs-Schündeln and Schündeln (2005) . In addition, I show that not controlling for risk aversion leads to an overestimation of this share of about two percentage points. This result contradicts the findings of Fuchs-Schündeln and Schündeln (2005) , who suggest that, owing to self-selection, not controlling for risk aversion results in a significant reduction in aggregate precautionary wealth holdings.
The remainder of the paper is organised as follows. The next section discusses the empirical strategy based on the buffer-stock model of saving. It also provides information on variable definitions and data. Section 3 discusses the estimation results, while section 4 assesses the precautionary wealth share of total wealth. Taking up the analysis by FuchsSchündeln and Schündeln (2005) , section 5 investigates the bias of precautionary wealth when risk aversion is omitted. The final section concludes.
Empirical estimation of the model
In subsection 2.1, the structural equation to be estimated is derived from the bufferstock model of saving. The data used for estimation are described in subsection 2.2. Subsection 2.3 deals with the construction of variables. Carroll and Samwick (1998) examine the buffer-stock model's predictions about the relationship between target wealth and income uncertainty. To this end they regress simulated target wealth ratios on uncertainty measures. They find a close to linear relationship between the target wealth-to-income ratio and measures of future income uncertainty ω. This gives a starting point for estimation:
Estimation strategy
where W is assets, P is "permanent labour income" (that is, the income that the household would earn if there were no transitory shocks) and the subscript i denotes household i.
Adding log(P) to both sides of equation (1) and adding an error term ν gives the following cross-section regression:
A more general specification is
where the Z variables are demographic controls that will capture other saving motives. Apart from the precautionary saving motive there are several other saving motives. These have to be included as far as the data allow. 1 We have to account for risk aversion in order to avoid an omitted variable bias, which is discussed in more detail in section 5. Adding a risk aversion variable ξ to equation (3) gives the final specification for the structural cross-section equation to be estimated:
In section 3, the statistical significance of precautionary saving against future income uncertainty is evaluated by means of the significance of the estimate of a 1 . The measures for income uncertainty, ω, and permanent labour income, log(P), are estimated with household income data from the period 1998 to 2002. Thus, at the level of the individual household, both income uncertainty and permanent income are measured with considerable error. They must be instrumented in order to obtain consistent coefficient estimates. I exclude occupation, education and industry variables from the regression of wealth on uncertainty in order to identify the model. 2 1 Many empirical studies confirm the importance of other saving motives. Moriizumi (2003) finds that young Japanese households severely reduce their consumption by around 30%-40% owing to housing purchase plans. Jürges (2001) shows that a bequest motive for savings significantly influences the post-retirement wealth trajectories of German households. Horioka/Watanabe (1997) estimate the contribution of net saving for each of twelve motives to overall household saving in Japan. They find that net saving for the retirement and precautionary motives are of paramount importance. 2 Carroll (1997) shows that, in buffer-stock models, the target wealth-to-income ratio is determined mainly by the degree of uncertainty and the coefficient of relative risk aversion. It is comparatively insensitive to other variables which may also differ systematically across the education-occupationindustry groups, such as the income growth rate and the interest rate. This argument attests to the exogeneity of the chosen instruments.
Data
I use the 100% sample from the GSOEP. The GSOEP is an annual panel survey that started in 1984. The sample contains about 12,000 households and about 22,000 individuals. My starting point, the "full sample", consists of the following GSOEP subsamples: sample A "Residents in the FRG" (starting in 1984), sample B "Foreigners in the FRG" (starting in 1984), sample C "German Residents in the GDR" (starting in 1990), sample D "Immigrants" (starting in 1994), sample E "Refreshment" (starting in 1998) and sample F "Innovation" (starting in 2000). The sample is restricted as follows. I drop foreign and migrant households, which is rather arbitrary. I eliminate households where all wealth (W) sub-positions are missing. Since logs are taken of wealth, I drop households with wealth smaller than or equal to zero. Households whose main income earner is self-employed are excluded from the sample. Self-employed persons do not have to contribute to the compulsory pension system. Thus, their saving behaviour differs significantly from that of the rest of the population. Further, I drop households whose head (that is main income earner) is in education, in military or community service, or is a pensioner. In addition, I exclude households whose main income earner is a trainee or serving an apprenticeship, as well as households whose head is above the age of 55 (in 2002) . This avoids possible selection problems that arise once individuals approach the age where they can enter early retirement. Finally, I exclude households that did not participate in each of the GSOEP surveys from 1998 to 2004. This restriction follows from the construction of the variables in equation (4) as described in the next subsection. Table 1 shows the order in which the full sample is narrowed down according to these sample restrictions. 3 By imposing these restrictions, many observations are eliminated. This could lead to a nonrandom sample and therefore to a bias in estimation. 4 However, this problem concerns only those restrictions which result from missing data. For most of the other restrictions sample selection is not an issue since they just specify the population of interest. 5
Construction of variables
This section describes the construction of the variables and instruments in equation (4) liquidity. Two measures of wealth that are often used in empirical work are net financial wealth and total net worth. The latter is obtained by adding real estate and business equity to net financial wealth. Owing to the lack of reliable data on business equity, I focus on nonbusiness wealth. I use the following alternative proxies for household wealth (W):
• Net financial wealth or nonhousing, nonbusiness net wealth. It is equal to financial assets minus debt excluding mortgages or building loans. 6 Taking logs, this dependent variable is denoted log(nhnbnw) (nonhousing, nonbusiness net wealth).
• Nonbusiness net wealth. This is equal to net financial wealth plus housing wealth minus mortgages minus building loans. 7 Taking logs, this dependent variable is denoted log(nbnw) (nonbusiness net wealth).
Applying the method described by Westerheide (2005) , wealth data are imputed as follows. In order not to lose too many observations, missing values for wealth sub-positions are replaced with zero. Moreover, only those households are included where at least one wealth sub-position is not missing. 8 As pointed out by Lusardi (1997) , the estimates of precautionary saving are very sensitive to the measure of income uncertainty. In order to evaluate the robustness of my estimates I use five alternative measures for income risk ω which are taken from Carroll and Samwick (1997) and Carroll and Samwick (1998) . Each of these measures is calculated separately for each household using total household non-capital net income of the period 1998 to 2002. Total household non-capital net income is defined as household labour income plus household private transfers plus household public transfers plus household social security pensions minus total household taxes. These income data stem from the CrossNational Equivalent File (CNEF), 1980-2003. 9 The first four measures are variances: risk_lvarly (logarithm of variance of detrended logarithm of income), risk_lvary (logarithm of variance of detrended income), risk_varly (variance of detrended logarithm of income) and risk_vary (scaled variance of detrended income). An advantage of risk_lvarly and risk_lvary is that they correspond to elasticities in equation (4) and are therefore easier to interpret than the other measures which are semielasticities. Another measure is risk_global which is the scaled square difference in detrended income between 1998 and 2002 (divided by four to yield an annual rate). 10 Total household non-capital net income is detrended in order to adjust for both predictable growth owing to economy-wide income growth (overall aggregate productivity growth) and predictable growth owing to life cycle aging. 11 As shown in subsection 2.1, the quality of the measures depends upon whether they have a linear relationship with the log of the target wealth-to-income ratio. Owing to the lack 7 Housing wealth consists of property where the owner himself lives and other property. . 10 The scaling factor for risk_vary and risk_global is 10 -9 . 11 Detrended total household non-capital net income (ỹ t ) is calculated in the following way. To adjust for predictable growth owing to overall aggregate productivity growth, the average income of all households (i = 1, . . . , N) in year t (t = 1998, . . . , 2002) is subtracted from y t :ỹ i,t =
To adjust for predictable growth due to life cycle aging, the predicted valueŷ t from a regression in period t ofỹ t on occupation, education, age (of the head of the household), interaction terms between age and occupation, interaction terms between age and education and household demographic variables is subtracted fromỹ t :ỹ i,t =ỹ i,t −ŷ i,t . The logarithm of total household non-capital net income is detrended accordingly. My measures of income uncertainty are a simplification in that they do not allow a distinction to be made between the variances of transitory and permanent income shocks. There are two current views on the nature of the labour income process. 13 According to the "restricted income profiles" (RIP) process, individuals are subject to large and very persistent shocks while facing similar life-cycle income profiles. According to the "heterogeneous income profiles" (HIP) process, individuals are subject to shocks with modest persistence while facing life-cycle profiles that are individual-specific and vary significantly across the population. A large empirical literature has tested these two views using rich panel data on labour income. Although this literature has not produced an unequivocal verdict, its results can arguably be best interpreted as more supportive of the HIP model. 14 Carroll and Samwick (1997) develop a method for decomposing income shocks into transitory and permanent components. They find that for all of their measures of wealth, the variances of both permanent and transitory shocks have statistically significant positive effects on wealth. An estimator pinc for permanent labour income P is approximated by the average income realization of a detrended time series in the same way as in Fuchs-Schündeln and Schün-deln (2005) . Total household non-capital net income is detrended by dividing it through the average income of all households in the corresponding survey year. Next, the average detrended total household non-capital net income is calculated for every household over the period 1998 to 2002. Permanent labour income is derived as the product of this average detrended household income with the average income of all households in 2002. The Z variables are demographic controls for age, age squared, sex (male = 1) and marital status of the head of the household, the number of adults and number of children in the household and the region where the household lives (Western Germany = 1). The head of the household is defined as the main income earner, that is the person with the highest individual labour earnings. 15 The Z variables control mainly for other wealth accumulation motives such as saving for retirement, saving for bequests or saving for 12 There is at least some evidence for risk_lvary and risk_lvarly. Using US data, Carroll/Samwick (1998) regress the simulated log of the target wealth-to-income ratio on risk_lvary and risk_lvarly. They find a close to linear relationship for both measures (R 2 value of 0.96 for risk_lvary and R 2 value of 0.99 for risk_lvarly). 13 See Guvenen (2006) . 14 Studies which find support for the RIP model include MaCurdy (1982) , Abowd/Card (1989) and Topel (1990) . Lillard/Weiss (1979) , Hause (1980) , Baker (1997) , Haider (2001) and Guvenen (2007) find support for the HIP model. Measures for risk aversion ξ are provided in GSOEP for the first time for the year 2004. 16 As shown by Dohmen et al. (2005) , each of the seven risk aversion measures is behaviourally relevant in the sense that it predicts several risky behaviours across different aspects of life. The best predictor for investment in stocks is the willingness to take risks in financial matters (risk_avers_fin). Therefore I choose risk_avers_fin as a measure of risk aversion. It is a discrete variable which can take 11 values (0: fully prepared to take risks, . . . , 10: risk averse). The stability of risk preferences is supported by Dohmen et al. (2006) . Using the above risk measures, they find some of the first direct evidence that risk preferences are transmitted from parents to children and that the role of parents on children's preferences is a lasting one. This justifies taking (the above-mentioned GSOEP) risk aversion variables for 2004 as measures of risk aversion in 2002. 17 Education, occupation and industry variables are used as instruments for income uncertainty and permanent income in the regression described by equation (4). All of these variables refer to the status of the head of the household in 2002. They are described in table 4. In addition, education and occupation indicator variables are interacted with age and age 2 to allow for occupation-specific and education-specific age-income and ageuncertainty profiles. 15 For households with more than one "highest" individual labour earner, a second criterion is applied: the closeness of the relation to the head of the household according to the GSOEP classification. 16 Each year, the GSOEP individual questionnaire contains special topics such as assets in 1988 (wave 5) and 2002 (wave 19) and risk aversion in 2004 (wave 21). 17 Similar conclusions are drawn by Donkers/van Soest (1999) , who analyse direct subjective measures of household preferences from a survey of Dutch households. They find that the effect of risk aversion on the decision to invest in financial risky assets is negative and highly significant. Moreover, they discover a substantial correlation between risk aversion rates in the same households in successive survey waves. 
Statistical significance of precautionary saving
This section presents GMM estimates for the regressions of wealth on income uncertainty according to equation (4) using the variable and sample specifications in subsections 2.2 and 2.3. Subsection 3.1 deals with net financial wealth. The results for nonbusiness net wealth are discussed in subsection 3.2.
Net financial wealth
The results for the regressions of (the log of) net financial wealth, log(nhnbnw), on different measures of income uncertainty are shown in table 5. Test statistics to analyse instrument validity are reported at the bottom of the table. Instrument exogeneity is examined using the heteroskedasticity-robust test of the overidentifying restrictions given in Hansen (1982) . The p-values range from 0.681 to 0.859, i.e. the specification is not rejected by the overidentification test. Notes: Results from GMM regressions. Robust standard errors are reported in parenthesis. *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Instruments used for permanent income and the five alternative measures of income uncertainty: education dummies, occupation dummies, industry sector dummies and interaction terms of education and occupation dummies with age and age squared.
Income uncertainty is the main variable of interest. The sign of the estimated coefficient is positive for all of the alternative income uncertainty measures, which is in line with theory. The statistical significance differs across the variables. 18 While the coefficients on risk_global, risk_varly and risk_vary are significant, those on risk_lvarly and risk_lvary are only on the verge of being significant. The latter two coefficients correspond to the elasticity of nhnbnw with respect to risk_varly or risk_vary. Two of the three significant coefficients are significant at the 5% level. The p-values range from 0.024 for risk_vary to 0.1003 for risk_lvary. Reducing this to a common denominator, I conclude that the data do not seem to reject the hypothesis of significant precautionary saving against income uncertainty. The following description of the estimation results for the other regressors is valid for all of the five regressions. Most controls are significant and exhibit the expected signs. The coefficient of permanent income (log(pinc)) is positive and highly significant. Households with a main income earner who is married, divorced or separated are significantly less wealthy than those with a single or widowed head of household. Wealth holdings decrease in the number of adults in the household. The coefficient of the number of children is not significant. Wealth holdings of households living in Western Germany in 2002 are significantly higher than those of households living in Eastern Germany. The coefficient of risk aversion (risk_avers_fin) is highly significant and negative. This result might seem to be somewhat counterintuitive and is in contrast to the positive effect usually found by simulations. But, as shown by Carroll (1997) , this outcome is possible in a buffer-stock model and arises when the effect of a lower intertemporal elasticity of substitution is stronger than the precautionary saving motive. 19 Notwithstanding, an omitted variable bias might be responsible for the negative coefficient of risk aversion. But it is at least not evident what variable could have been omitted. 20 Fuchs-Schündeln and Schündeln (2005) consider the use of a civil servant dummy to capture subjective income risk as one of the major advantages of their study. However, they also present a regression with a commonly used income risk measure in order to compare their study with other empirical investigations. This measure is the logarithm of the variance of the logarithm of income which corresponds to my measure risk_lvarly. Apart from risk_avers_fin and separated they use the same controls as I do. Our results are very similar. 21 The most important difference is that their coefficient estimate for risk_lvarly is clearly significant. Moreover, their coefficient estimate of children is significant. 19 A referee pointed out that this result is an artifact of the fact that in the model the coefficient of relative risk aversion is inversely related to the intertemporal elasticity of substitution. As described in Carroll (1997) , the coefficient of relative risk aversion has two offsetting effects. On the one hand, it represents a stronger precautionary saving motive and on its own would increase average wealth. On the other hand, it corresponds to a lower intertemporal elasticity of substitution, which should result in lower wealth if consumers are impatient. As described by Kimball/Weil (2003) , the traditional theory of precautionary saving based on intertemporal expected utility maximization is a framework within which one cannot ask how the strength of the precautionary saving motive varies as risk aversion changes, holding the intertemporal elasticity of substitution constant. 20 I have employed all of the control variables which can usually be found in similar empirical studies.
The traditional life cycle model suggests several other variables that might be related to wealth accumulation. These include the expected date of death of the members of the household, the expected pension replacement rate for wages on retirement and the expected income growth rate of the household. GSOEP data do not allow estimation of these variables. Carroll/Samwick (1997) find that none of these variables were systematically significant and none had a substantial impact on the estimated coefficients of their uncertainty variables. 21 Fuchs-Schündeln/Schündeln (2005) only present regression results separately for a Western German sample and an Eastern German sample. I refer to the regression results for their Western German sample.
Nonbusiness net wealth
The results for the regressions of nonbusiness net wealth, log(nbnw), on the alternative measures of income uncertainty are shown in Nonbusiness net wealth is a rather illiquid asset. It is less useful as a safeguard against bad income shocks because of the extra time or money required to turn it into the cash needed to replace income. Thus, nonbusiness net wealth or housing (net) wealth rather serves as retirement savings or mainly has a consumption value (Engen/Gruber 2001) . However, it should be noted that housing wealth is not necessarily too illiquid to serve as precautionary wealth. Firstly, in some countries such as the US it is more liquid than in Germany. US consumers spend more when housing wealth increases, especially when capital gains from home sales and home equity borrowing escalate in tandem with rising home values (Belsky/Prakken 2004) . Secondly, as Carroll and Samwick (1998) point out, it may be worthwhile to pay the transaction costs required to liquidate illiquid assets in the case of a rare but large shock to income. Indeed, they find highly significant coefficients for their measures of income uncertainty even for total net worth.
The following description of the estimation results for the other regressors is valid for all of the five regressions. As in the case of net financial wealth, the permanent income coefficient is positive and highly significant and households with a main income earner who is married or divorced are significantly less wealthy than those with a head of the household who is single or widowed. The marital status separated is not significant anymore. In contrast to the regressions of net financial wealth, the estimated coefficients of adults and children exhibit a positive sign and are both significant. This seems plausible, since nonbusiness net wealth largely consists of housing wealth (see table 2 ). Wealth holdings of households living in Western Germany are again significantly higher than those of households living in Eastern Germany. As for risk aversion, the estimated coefficient is once more highly significant and negative.
Quantifying precautionary wealth
Having analysed the statistical significance of precautionary saving in the last section, I now conduct a simulation to approximate the amount of precautionary wealth as a percentage of overall wealth holdings (Carroll/Samwick 1998) . 23 The idea is to compare 22 I also performed regressions using (the log of) housing net wealth as a dependent variable. Housing net wealth, which is equal to nonbusiness net wealth minus net financial wealth, is also decreasing in the income uncertainty measures and none of the corresponding coefficients is significant. 23 A terminological clarification is in order here. As pointed out by Carroll/Kimball (2006) , "precautionary saving" and "precautionary savings" should not be confused. "Precautionary saving" is a response of current spending to future risk, while "precautionary savings" or "precautionary Notes: Results from GMM regressions. Robust standard errors are reported in parenthesis. *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Instruments used for permanent income and the five alternative measures of income uncertainty: education dummies, occupation dummies and interaction terms of each of these dummies with age and age squared.
the actual distribution of wealth with the distribution that would prevail if all households faced the same, small amount of income uncertainty ω * . Recall equation (4):
wealth" at any date is the stock of extra wealth that results from the past flow of precautionary saving.
Denoting the fitted values and coefficient estimates presented in the preceding section by the hat symbol and using risk_* as a placeholder for the measures of income uncertainty ω, it follows that
where log(W i ) =â 0 +â 1 risk_ * i +â 2 log(pinc i ) +â 3 Z i +â 4 risk_avers_fin i .
A new measure of wealth W * is given by
which tells us how wealth would change if uncertainty changed fromω i to ω * . The valueŝ ω i are predicted by the first-stage regression of risk_* i on the instrument set. Were I to use the measured values risk_* i , I would probably choose a household for which measurement error in uncertainty was large and negative. The value chosen for ω * is the minimum value ofω i in the sample. 24
My measure for the share of precautionary wealth in total wealth is defined as
In order to obtain representative shares of precautionary wealth, the averages in this expression have to be projected. Figure 1 shows the projected share of precautionary net financial wealth in total net financial wealth for the different specifications of income uncertainty. The share of precautionary net financial wealth in total net financial wealth ranges between 15.2% and 24.1% and, for most of the income uncertainty variables, is close to the average of 20.7%. Thus, the precautionary net financial wealth of German households is economically important. As described in section 1 and in subsection 2.1, these results refer only to precautionary savings against income uncertainty. They do not tell anything about the importance of other precautionary saving motives or other than precautionary saving motives. An important extension would be to investigate the importance of several saving motives simultaneously as Schunk (2007) does for Germany. 25 The share of precautionary net financial wealth in total net financial wealth (on average 20.7%) is almost equal to the corresponding share (22.1%) obtained by Fuchs-Schündeln 24 ω * is not set to zero because the model's coefficient estimates were obtained in a region of the data very far from zero uncertainty, and even models with a good in-sample fit can produce poor out-of-sample forecasts. 25 He finds that the importance households report to attaching various saving motives is related to heterogeneity in the household saving rate at different life stages and to heterogeneity in the saver type. The latter is a classification of households based on whether they engage in regular saving plans, or save irregularly. and Schündeln (2005) . This correspondence is far from self-evident, because they estimate wealth and use the civil servant dummy as a measure of income uncertainty. For their cross-section regression they pool the three sample years 1998-2000 and also use data for the year 2000 alone. As described in subsection 2.2, the GSOEP provides wealth data only for the years 1988 and 2002. Therefore, they have to estimate household financial wealth from information about interest and dividend income, which can be problematic. In view of the sensitivity of the estimates of precautionary saving to the measure of income uncertainty, their choice of the civil servant dummy could also lead to discrepancies. 26
Bias of precautionary wealth when risk aversion is omitted
In this section I investigate the bias that results for precautionary wealth if one does not control for risk aversion. The magnitude of precautionary wealth, when risk aversion is omitted, is derived analogously to section 4 but starting from equation (3) instead of equation (4). The results of the GMM regressions can be found in tables 7 and 8. 27 Figure 2 reports the corresponding projected shares of precautionary net financial wealth in total net financial wealth. A comparison of these with the figures in figure 1, section 4 shows that not controlling for risk aversion leads to an overestimation of precautionary wealth. 28 The (weighted) share of precautionary net financial wealth in total net financial wealth is on average about two percentage points higher. Thus, there is a small and positive omitted variable bias. (3), that is without controlling for risk aversion. They use civil servant status as a measure of income uncertainty and regress financial wealth on it separately for the Western German sample and the Eastern German sample. 29 In both samples, the estimated coefficient of the civil service dummy exhibits a negative sign and is significant. 30 The coefficient in the West sample is much smaller in absolute terms than the one in the East sample. According to Fuchs-Schündeln and Schündeln (2005) , this result suggests a self-selection bias in the West sample that causes precautionary savings to be underestimated. 31 By a procedure similar to that outlined in section 4, they conclude that, without self-selection, almost twice as much precautionary financial wealth (22.1% instead of 12.9%) would be observed in the West sample. They reason that "facing the same labour income risk, individuals with higher risk aversion hold strictly more wealth than individuals with lower risk aversion." While this is supported by simulations, it does not necessarily apply theoretically and empirically. As mentioned in section 3, Carroll (1997) finds that the overall effect of risk aversion on wealth is theoretically ambiguous. As described in section 3.1, my estimates of the risk aversion coefficients are significantly negative, in other words, wealth decreases in 29 Here "Eastern" and "Western" refer to the place where households lived before reunification and, in particular, where they chose their occupation. 30 The theoretical prediction for the sign of the civil servant dummy in the presence of precautionary saving is the opposite to that of the income uncertainty measures used in section 3 because the civil servant dummy is equal to one if income risk is low. 31 This conclusion is based on the fact that, after reunification, many individuals in occupations that would typically have the status of civil servant in the Federal Republic of Germany were indeed granted the status of civil servant. For those individuals self-selection should be absent; that is, labour income risk should be independent of risk aversion. Notes: Results from GMM regressions. Robust standard errors are reported in parenthesis. *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Instruments used for permanent income and the five alternative measures of income uncertainty: education dummies, occupation dummies, industry sector dummies and interaction terms of education and occupation dummies with age and age squared. risk aversion. Therefore, unlike Fuchs-Schündeln and Schündeln (2005) I find that not controlling for risk aversion leads to an overestimation of precautionary wealth.
Conclusion
Regressing wealth on income uncertainty in a cross-section of German households in 2002 yields the following results. For net financial wealth, there is statistical evidence for precautionary saving against income uncertainty and it is economically important. The Notes: Results from GMM regressions. Robust standard errors are reported in parenthesis. *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Instruments used for permanent income and the five alternative measures of income uncertainty: education dummies, occupation dummies and interaction terms of each of these dummies with age and age squared.
share of precautionary net financial wealth in total net financial wealth is, on average, about 20% (for the sample described in subsection 2.2). This is very much in line with the results of Fuchs-Schündeln and Schündeln (2005) . Not controlling for risk aversion leads to an overestimation of this share of about two percentage points. This result contradicts the findings in Fuchs-Schündeln and Schündeln (2005) which suggest that, owing to selfselection, not controlling for risk aversion results in a significant reduction in aggregate precautionary wealth holdings. If nonbusiness net wealth (net financial wealth plus net housing wealth) is chosen as a measure of wealth, precautionary saving is statistically not significant. Moreover, precautionary saving is negative, which means that this kind of asset is not used as a buffer against income shocks. This is due to the illiquidity of housing wealth.
